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ABSTRACT
The link between prostatitis and urinary tract infections (UTIs) has been acknowledged but documented incidences 
of asymptomatic prostatitis remains a course for concern. This study therefore, assesses the prevalence and 
association of asymptomatic prostatitis with urinary tract infections among apparently healthy men in Ekpoma, Edo 
State, Nigeria. One hundred adult men (40 – 79 years old) were randomly recruited and subdivided into four age–
range subgroups. Urine and blood samples were collected from the subjects and subjected to appropriate laboratory 
analysis. Results showed that 43 (43%) had significant bacteriuria, and 35 (35%) were positive for prostatitis. 
Staphylococcus aureus had the highest incidence rate (25; 58%) followed by S. saprophyticus (16; 37%) and E. coli
(2; 5%). Our findings showed a high prevalence of asymptomatic prostatitis and a significant level of UTIs amongst 
men resident in Ekpoma who are 40 years and above. It also gives an insight into the prevalent etiologic bacterial 
agents associated with the UTIs. Routine screening for UTI and prostatitis for men who are 40 years and above is 
therefore recommended. 
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INTRODUCTION
Prostatitis has been considered as the most common urologic complication for men under the age of fifty and the 
third most common for those over fifty (Collins et al., 1998). According to Moon (1997) and Roberts et al. (1998), 
population based percentage estimates of prostatitis in the general male population ranges from five to ten percent, 
while in one study by Collins et al. (2002) on health care professionals; self reported incidence of prostatitis was 
approximately 16%. In addition, it has been estimated that about 10% of men have chronic prostatitis like symptoms 
and approximately 60% of such men sought medical help (Liang et al., 2009; Nickel et al., 2001), while reported 
cases of prostatitis are similar in North America, Europe and Asia (Kreiger, 2004). The life-time probability of men 
acquiring prostatitis is greater than 25% (Menhik et al., 2000; Roberts et al., 1998) and prostatitis accounts for 25% 
of men visits for genitourinary complaints (Calhoun et al., 2004).    
Available clinical data have shown that prostatitis is often associated with lower urinary tract symptoms (LUTS) like 
urinary burning, hesitancy, and frequency, as well as sexual discomfort/dysfunction including erectile dysfunction, 
painful ejaculation, postcoital pelvic discomfort and approximately half of the men with prostatitis suffers adverse 
sexual effects (Shoskes, 2004; Sadeghi-Nejad and Seftel, 2006). Even Toohey (1994) had earlier acknowledged that 
the prostate gland in men may be a focus of infection which might result to fever, dysuria, increased frequency of 
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micturition and perineal pain, while McNaughton et al. (2001), Turner et al. (2005) and Calhoun et al. (2004) asserts 
that prostatitis can cause substantial physical and emotional distress including huge financial loss.   
Of greater interest however, is the link between prostatitis and urinary tract infections (UTIs) as Johnson et al. 
(2005) states that most bacterial prostatitis probably follows a urinary tract infection (UTI) especially with 
uropathogens that demonstrate special virulence factors. Characteristically, UTIs are associated with significant 
bacteriuria resulting in a constellation of symptoms like dysuria, increased urinary urgency/frequency, suprapubic 
discomfort and costovertebral angle tenderness (Kass, 1956). Although urinary tract infections (UTIs) are 
uncommon in men because of the longer length of their urethra, antibacterial properties of the prostatic fluid, and 
less frequent periurethral bacterial colonization in men (Cunha, 2009), its incidence in populations have been 
acknowledged especially amongst uncircumcised men with poor hygiene; those infected with the Human 
Immunodeficiency Virus (HIV); and men who generally partake in unprotected sexual intercourse (Spach et al., 
1992; Lipsky, 1996; Griebling, 2007; Cunha, 2009). 
Indeed, the role of pathogens in the etiology of prostatitis have been recognized (Szoke et al., 1998; Krieger et al., 
2005; Skerk et al., 2005; Naber, 2008; Naber et al., 2008; Nickel and Xiang, 2008; Wise and Shteynshlyuger,2008), 
but prostatitis is classified into the acute bacterial type (Krieger et al., 2005; Andreau et al., 1997; Roberts et al., 
1997; Meares, 1992); the chronic bacterial type (Ulleryd et al., 1994; Andreau et al., 1997; Roberts et al., 1997); the 
chronic prostatitis or chronic pelvic pain syndrome (Brunner et al., 1983; Doble et al., 1993); and the asymptomatic 
inflammatory prostatitis (AIP) (Brunner et al., 1983; Doble et al., 1993). Considering the documented incidences of 
asymptomatic prostatitis, this study assesses the prevalence of asymptomatic prostatitis and urinary tract infection in 
apparently healthy men in Ekpoma, Edo State, Nigeria.   
MATERIALS AND METHOD
Study Area: This study was carried out in Ekpoma –the administrative headquarters of Esan West Local 
Government Area of Edo State, Nigeria. It is fairly an urban area hosting the State owned Ambrose Alli University, 
Ekpoma, and located at 6.750N and longitude 6.130. The inhabitants are mainly farmers, traders, civil servants and 
students.
Sample Size: A total of 100 adult men between the ages of 40 – 79 were randomly recruited for this study. The men 
were however subdivided into four age–range subgroups.   
Inclusion and Exclusion Criteria: Only adult men resident in Ekpoma and within the age-range of 40 – 49, 50 –
59, 60 – 69 and 70 – 79, were recruited for this study. Those who are not resident in Ekpoma and outside the 
stipulated age range, despite been residents of Ekpoma, were excluded. 
Ethical Consideration: An informed consent was requested and granted by the men under study. The concept of
the study as well as its benefits was adequately explained to them and having understood its dimensions, granted 
their informed consent. 
Sample Collection: Urine samples were collected from subjects, guiding them on how to collect the urine. The 
subjects were given dry, sterile, and wide-mouthed/ leak proof screw-capped universal containers, and advised to 
use the mid-stream catch technique. The samples from the subjects were collected and allowed to stay for more than 
30 minutes before analysis. In addition, 3mls of blood was collected from the subjects via the median cubital vein 
using sterile 5mls syringe and needle, and subsequently dispensed into sterile EDTA containers and then mixed 
appropriately.
Sample Analysis: The urine samples collected were macroscopically examined for colour and turbidity. For urine 
microscopy, about 10mls of the sample was pippetted into a test tube and centrifuged for 5 minutes. The supernatant 
was poured off, while the sediment is re-suspended by tapping the bottom of the tube. A drop of the well mixed 
sediment was then transferred into a clean grease free slide and covered with cover slip. The preparation was 
examined microscopically under x40 objective. Urine culture, identification of colonies, Gram Staining, biochemical 
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characterization such as catalase test, coagulase test, and sugar fermentation techniques as well as Antibiotic 
Susceptibility Testing and Prostate Specific Antigen determination were performed using standard procedures.
Statistical Analysis: All data collected from this study were analyzed using the descriptive statistic method (mean 
and percentages), as well as the chi-square (X2) and contingency table methods.    
RESULTS
Of all the 100 urine samples examined, 43 (43%) had significant bacteriuria and of these, 10 (40%) were found in 
samples collected from men within the age range of 40 – 49; 8 (32%) from age range 50 -59; 22 (88%) from age 
range 60 – 69; and 3 (12%) from age range 70 – 79 (Figure 1). The differences between values obtained from age 
ranges 40 – 49 and 50 – 59, were not statistically significant (p>0.05). However, the differences between values 
obtained from age ranges 40 – 49 and 60 -69; 40 – 49 and 70 – 79; and 50 – 59 and 70 – 79, were statistically 
significant (p<0.05) unlike the differences between the values obtained from age ranges 50 – 59 and 70 – 79; and 60 
- 69 and 70 – 79 that were not statistically significant (p>0.05). 
Also, of all the 100 blood samples examined, 35 (35%) were found to be positive for prostatitis. Of these, 5 (20%) 
were found in age range 40 – 49; 7 (28%) in 50 – 59; 19 (76%) from age range 60 – 69; and 4 (16%) from age range 
70 -79 (Figure 2). The differences in the infection rates between age range 40 – 49 and 50 – 59, were not 
statistically significant (p>0.05), while the differences between the values from age range 40 – 49 and 50 – 59; 50 –
59 and 60 – 69; and 60 – 69 and 70 -79, were statistically significant (p<0.05). However, the differences between the 
values from age range 40 – 49 and 70 -79; and 50 – 59 and 70 – 79 were not statistically significant (p>0.05). 
The frequency of isolation of organisms from the urine samples that yielded significant bacteriuria as shown in 
figure 3. It was observed that S.aureus has the highest incidence rate 25 (58%) followed by S. saprophyticus with 
incidence rate of 16 (37%). E. coli had the lowest incidence rate of 2 (5%).
Figure 1: A bar chart showing percentage prevalence of Urinary Tract Infections (UTIs) among men of 
different age range
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Figure 2: A bar chart showing percentage prevalence of Prostatitis among men of different age range
Figure 3: A bar chart showing prevalence of isolates from the urine samples 
DISCUSSION
The prevalence rate of obtained in this study was higher than the one in the study by Stamy and Pfau (1970) possibly 
due to the absence of a good marker like PSA for proper diagnosis before this time. The use of PSA as a better 
marker in the diagnosis and management of adenocarcinoma of the prostate has been reported (Stamy et al., 1987). 
Prostatic fluid has bactericidal activities which help prevent infections, but unfortunately, the protective prostatic 
fluid is not secreted in cases of prostate hypertrophy or prostatitis, and this makes the prostate gland vulnerable to 
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infection by microorganisms. Also, the incidence of bacterial organisms –Staphylococcus aureus, Staphylococcus 
albus and Escherichia coli with S. aureus being the most prevalent uropathogen in the subjects under study, is one 
finding that required explanation. There is a possibility that the isolated E-coli might be from the subject’s own gut 
while the ubiquitous nature of S.aureus may account for its prevalence (Brook et al., 1998).  
Generally, the cause of UTIs amongst the elderly is multifactorial, but incomplete emptying of the bladder is 
believed to be the primary source (Baldassarre and Kaye, 1991; Brook et al., 1998; Reid and Nicolle, 1999; Ribeiro 
et al., 2002; Nicolle, 2003) especially in pathologic condition like prostatitis. Of course, bacteria gain access to the 
urinary tract by ascending from the perineum and are typically eliminated via the urine. From the results, the PSA 
concentration within the range of 60 – 69 was the highest, this increase is related to the prostate volume. Most PSA 
is made in the transition zone (TZ) of the prostate and this region of the prostate increases in volume in men with 
benign prostate hyperplasia (BPH). Studies have also shown an increase in PSA level in men signs and symptoms of 
urinary tract infections. Toohey (1994) had reported that prostate tends to enlarge with advance in age and causing 
fever, dysuria, increased frequency and perineal pain while severe benign prostatic hypertrophy has been implicated 
as a risk for recurrent UTI (Manisha, 2007; 2009), therefore this group of subjects should always be screened for 
prostatitis and bacteriuria.  
Furthermore, the observation that subjects within the age range of 60-69 had the highest prevalence of UTI and an 
increased PSA level as against those within the age range of 70 – 79, with the least PSA concentration and UTIs, 
confirms the findings by Dalton (1989) of concerning elevation of PSA concentration in acute bacteria prostatitis. 
This might be due to the non secretion of prostatic fluid in this group as confirmed by the elevation of the PSA, thus 
making the prostate prone to infection by micro-organisms. Studies have shown that UTIs are the second most 
common cause of infectious disease hospitalization in adults of 65 years and above after lower respiratory tract 
infections (Curns et al., 2005).
Above all, the findings of this study suggests that there is the prevalence of asymptomatic prostatitis and a 
significant level of UTIs amongst men resident in Ekpoma who are 40 years and above, and gives an insight into the 
prevalent etiologic bacteria agents associated with UTIs. We therefore recommend routine screening for UTI and 
prostatitis amongst men who are 40 years should be.               
ACKNOWLEDGEMENT
We acknowledge the staff of CDR laboratories, Ekpoma, for their assistance in the analysis of samples collected for 
the research. We are grateful to our subjects who willingly submitted samples for this research.
  
REFERENCES
Andreau, A., Stapleton, A.E. and Fannell, C. (1997). Uroviruence determinants in Escherchia coli strains causing 
prostatitis. J Infect Dis; 176: 464 – 469.
Baldassarre, J.S. and Kaye, D. (1991). Special problems of urinary tract infection in the elderly. Med. Clin. North 
Am; 75(2):375-390.
Brooks, G.F., Butel, J.S. and Morse, S.A. (1998). Staphylococci In: Jawetz, Melnick and Adelberg’s Medical 
Microbiology, 21st Edition. Edited by Ransom James. Prentice Hall Int Inc/Appleton and Lange, Stamford. pp. 197 –
202.  
Brunner, H., Weidner, W. and Schiefer, H.G. (1983). Studies of the role of Ureaplasma urealyticum and 
Mycoplasma hominis in prostatitis. J Infect Dis; 147: 807 
Calhoun, E.A., McNaughton, C.M. and Pontari, M.A. (2004). Urine culture in elderly scientifically doubtful and 
practically useless. Lancet; 344: 1035 – 1036.
Anthonio Research Center © 2014 Turay et al., IJBAIR; 3 (3): 72 -79
77
ASN-PH-020919
Collins, M. M., Stafford R.S., O’Leary, M.P. and Barry, M.J. (1998). How common is prostatitis? A national survey 
of physicians visits. J Urol; 159: 1224 – 1228.
Collins, M. M., Meigs, J.B., Barry, M.J., Walker, C.E., Giovannucci, E. and Kawachi, I. (2002). Prevalence and 
correlates of prostatitis in the health professional’s follow-up study cohort. J. Urol; 167: 1363 – 1366.
Cunha, B. (2009). Urinary tract Infection in males. Accessed from 
http://www.emedicine.medscape.com/article/overview.
Curns A. T., Holman R.C., Sejvar, J.J., Owings, M.F. and Schonberger, L.B. (2005). Infectious disease 
hospitalizations among oderadults in the United States from 1990 – 2002. Arch. Intern. Med; 165: 2514 – 2520. 
Dalton, D.L. (1989). Elevated serum prostate specific antigen due to acute bacterial prostatitis. Urology; 33(6): 465.  
Doble, A., Walker, M.M. and Haris, J.R. (1993). Intraprostatic antibody deposition in chronic abacterial prostatitis. 
Br. J. Urol; 65: 598.
Griebling, T. (2007). Urinary Tract Infection in Men. In: Litwin, M.S. and Saigal, C.S. eds. Urologic Disease in 
America. US department of Health and Human Services; Public Health Service; National Institute of Health; 
National Institute of Diabetes and Digestive and Kidney Diseases. Washington, DC. US Government Printing 
Office. NIH publication No. 07-5512. pp. 623 – 645. 
Johnson, J.R., Kuskowski, M.A. and Gajewski, A. (2005). Extended virulence genotypes and phylogenetic 
background of Escherichia coli isolates from patients with cystitis, pyelonephritis, or prostatitis. J Infect Dis; 191: 
46-50.
Kass, E.H. (1956). Asymptomatic infections of the urinary tract. Trans. Assoc. Am. Physicians; 69: 56 – 64. 
Kreiger, J.N. (2004). Classification, Epidemiology, and Impications of chronic prostatitis in North America, Europe 
and Asia. Minerva Urol Nefrol., 56: 99 – 107.
Krieger, J.N. Riley, D.E., Cheah, P.Y. Liong, M.L. and Yuen, K.H. (2003). Epidemiology of prostatitis: New 
evidence for a worldwide problem. World J Urol; 21: 70 74.  
Krieger, J.N., Ross, S.O., Limaye, A.P. and Riley, D.E. (2005). Inconsistent localization of gram-positive bacteria to 
prostate-specific specimens from patients with chronic prostatitis. Urol; 66: 721 – 725.
Liang, C.Z, Li, H.J. and Wang, Z.P. (2009). Treatment of chronic prostatitis in Chinese men. Asian J Androl; 
11:153-156. 
Lipsky, B.A. (1996). Urinary tract infection and prostatitis in men. Hosp Med; 9:17
Manisha, J. (2007). Asymptomatic bacteriuria and urinary tract infection in older adults. Clinics in Geriatric 
medicine, Elsevier; 23(3): 585 – 594.
Manisha, J. (2009): Urinary tract infections in Elderly Persons. Geriatric Nephrology Curriculum. Am.Soc. Nephrol; 
pp. 1-4.
McNaughton, C.M., Pontari, M.A. and O’Leary, M.P. (2001). Quality of life is impaired in men with chronic 
prostatitis: the Chronic Prostatitis collaborative Research network. J Gen Intern Med; 16:656-662.
Meares, E.M. (1992). Prostatitis and related disorders. In: Walsh PC, Gittes  RF, Perlmutter AD,Stamey TA, eds. 
Campbell’s Urology. 6th ed.Philadelphia: W.B. Suanders. pp. 807-822.
Anthonio Research Center © 2014 Turay et al., IJBAIR; 3 (3): 72 -79
78
ASN-PH-020919
Menhik, A., Hellstrom, P., Lukkarinen,O., Sarpola, A. and Jarvelin, M . (2000). Epidemiology of prostatitis in 
Finnish men: a population-based cross-sectional study. BJU Int; 86:443-448. 
Naber, K.G., Roscher K., Botto, H. and Schaefer, V. (2008). Oral Levofloxacin 500 mg once daily in the treatment 
of chronic bacterial prostatitis. Int J Antimicrob Agents; 32:145-153. 
Naber, K.G. (2008). Mananagement of bacterial prostatitis: what’s new? BJU Int; 101(3): 7-10.
Nickel J.C. and Xiang, J. (2008). Clinical significance of non traditional bacterial uropathogens in the management 
of chronic prostatitis. J Urol; 179: 1391-1395. 
Nickel J.C., Downey, J., Hunter, D. and Clark J. (2001). Prevalence of Prostatitis-like symtoms in a population 
based study using the National Institutes of Health chronic prostatitis symptom index. J Urol; 165:842-845.  
Nicolle, L.E (2003). Asympotomatic bacteriuria: When to screen and when to treat. Infect Dis. clin. North Am; 17: 
367-394.
Reid and Nicolle, L.E. (1999). Asympotomatic bateruria in spinal cord patients and the elderly. Urol.Clin.North Am; 
26(4): 789-795. 
Ribeiro, R.M., Rossi, P., Guidi, H.G and Pinotti, J.A. (2002). Urinary tract infections in women. Int. Urogynecol. J. 
Pelvic Floor Dysfunct; 13: 198-203.
Roberts R.O., Lieber, M.M and Girman C.J. (1997). A review of Clinical and Pathological Prostatitis Syndromes. 
Urol; 49: 809-821.
Roberts, R.O. Lieber, M.M. Rhodes, T. (1998): Prevalence of a physician-assigned diagnosis of prostatitis: the 
Olmsted county study of Urinary symptoms and Health Status Among Men. Urol; 51:578-584.
Roberts, R.O., Lieber, M.M., Rhodes, T., Girman, C.J., Bostwick, D.G. and Jacobsen, S.J. (1998): Prevalence of a 
physician –assigned diagnosis of prostatitis: the Olmsted county Study of Urinary symptoms and Health Status 
Among Men.Urol; 51:578-584.
Sadeghi-Nejad and Seftel, A. (2006): Sexual dysfunction and prostatitis. Curr Urol Rep. 7: 479 – 484.
Shoskes, D. A., Landis, J.R. and Wang, Y. (2004): Impact of post-ejaculatory pain in men with category III chronic 
prostatitis/chronic pelvic pain syndrome. J. Urol; 172: 542 – 547.
Skerk V., Krhen, I. and Schonwald, S. (2005). The role of unusual pathogens in prostatitis syndrome. Int. J. 
Antimicrob Agents, 24(1): 53 – 56.
Spach, D.H., Stapleton, A.E. and Stamm, W.E. (1992). Lack of circumcision increases the risk of urinary tract 
infection in young men. JAMA; 267: 679 – 681. 
Stamey, T.A. and Pfau A (1970). Urinary infections: A selective review and some observations. Calif. Med; 113:16.
Stamey, T.A., Yang, N., Hay, A.R., McNeal, J.E., Frieha, F.S. and Redwine, E. (1987). Prostate specific antigen as a 
marker for adenocarcinoma of the Prostate. N. Engl J. Med; 317: 909-916.
Szoke, I., Torok, L., Dosa, E., Nagy, E. and Scultety, S. (1998 or 2008). The possible role of anaerobic bacteria in 
chronic prostatitis. Int. J Androl; 21: 163 – 168.
Toohey S (1994). Diseases of the urinary system in: Toohey’s Medicine Edited by Stephen R. Bloom. Published by 
Churchill Livingstone/Longman Group UK., pp. 272-276.
Anthonio Research Center © 2014 Turay et al., IJBAIR; 3 (3): 72 -79
79
ASN-PH-020919
Turner, J.A., Ciol, M.A., Von, K.M. and Berger, R. (2005). Health Concerns of patients with non-bacterial 
prostatitis/pelvic pain. Arch. Intern. Med; 165: 1054 -1059.
Ulleryd, P., Lincoln, K., Schetz, F. and Sandberg, T. (1994). Virulence characteristics of Escherichia Coli in relation 
to host response in men with symptomatic urinarytract infection. Clin infect Dis; 18: 579 – 584. 
Wise, G. J. and Shteynshlyuger, A. (2008). Atypical infections of the prostate. Curr. Prostate Rep; 6: 86 – 93.
AUTHOR’S CONTRIBUTIONS
Turay and Obadan conceptualized the research. The analysis was done by Obadan under the supervision of Turay. 
Okogun, Okodua and Okwori joined in writing and reviewing this paper. All authors funded it. No conflict of 
interest declared.
